Mitochondrial DNA mutations are associated with both decreased insulin secretion and advanced microvascular complications in Japanese diabetic subjects.
To assess the roles of various mitochondrial (Mt) DNA mutations in diabetic and nondiabetic subjects, we screened Mt DNAs at the 3243 base pair (bp) and its adjacent portion in unrelated Japanese diabetic and nondiabetic subjects. Furthermore, to clarify the clinical features of diabetic subjects harboring a Mt DNA mutation, we evaluated the ability of insulin secretion and microvascular complications in diabetic subjects. Five hundred thirty-seven diabetic patients and 612 unrelated nondiabetic subjects were recruited into this study. In Mt DNA analyses, Mt DNA was isolated from peripheral leukocytes of the subjects, and then an Mt DNA fragment surrounding the tRNA(Leu(UUR)) site was amplified by the polymerase chain reaction (PCR) using two sets of primers. These fragments were further digested with three kinds of restriction endonucleases and were subjected to agarose gel electrophoresis. When a mutation was present, Mt DNA fragments were directly sequenced with an autosequencer. Baseline characteristics in all subjects were examined, and microvascular complications and insulin secretory capacity in diabetic subjects were newly evaluated. Eight kinds of Mt DNA mutations, which were point mutations, were found in 74 subjects. Each affected subject had only one mutation in the Mt DNA examined. Among them, the mutations at np 3316, 3394, 3593, and 3391 were accompanied by amino acid replacement. Thirty-eight diabetic patients were affected (7.1%), including two subjects with a point mutation at np 3243, and 26 nondiabetic subjects were affected (4.2%). Thus, there was a higher prevalence in diabetic subjects than in nondiabetic subjects. There was no significant difference in the prevalence of maternally inherited diabetes between these two groups. The mean level of urinary C-peptide excretion was lower in diabetic subjects with an Mt DNA mutation (DM+) than in those without it (DM-). Although the prevalence of hypertension in DM+ was higher than that in DM-, diabetic retinopathy and nephropathy in DM+ were problematic, in comparison with those in DM-, when statistical corrections were performed for the effect of hypertension. Furthermore, a strategy based on logistic regression analysis revealed that advanced retinopathy and decreased urinary C-peptide excretion in all diabetic subjects studied were strongly related to the presence of Mt DNA mutation. Our results suggest that Mt DNA mutations in Japanese diabetic subjects are related to the development of diabetes, and also that these mutations are associated with not only a decrease in insulin secretion but also advanced diabetic microvascular complications.